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Overview

So far, we have studied idiosyncratic earnings risk.

This risk maps into an ergodic distribution of earnings inequality.

The distribution of earnings inequality implies an endogenous
distribution of wealth inequality.

Does our model imply a plausible distribution?

Why do people save? Precautionary reasons? Life-cycle reasons?
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Kuhn and Rios-Rull (2016)
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The Idea

Document the distributions of earnings, income, and wealth in the US.

Date from the Survey of Consumer Finances.

Sample of 6000 households oversampling the rich.

Rich information on demographics.

Focus on the household level.
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Measures of Inequality

Authors consider three common measures of inequality:

Gini coefficient.

Coefficient of variation.

The variance of logs.

These measures emphasize somewhat different types of inequality!

Felix Wellschmied (UC3M) Wealth Inequality 5 / 50



Gini coefficient

Inequality measure based on the Lorenz curve.

Divide area A by the area A + B.

Zero implies perfect equality, one implies perfect inequality.

Emphasize on part of distribution with most observations.

Focus on the household level.
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Coefficient of variation

G (α) =
1

α(α− 1)

∑(yi
ȳ

)α
− 1

The larger is α the more sensitive is it to the tails of the distribution.

Choose α = 2.

Distributions have fat right tails. Emphasizes top inequality.
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Variance of logarithms

VL =
1

N

∑
(log(yi )− log(ȳ))2

Cannot handle non-positive values.

Emphasizes bottom inequality.
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Cross-sectional inequality

No clear ordering between earnings and income inequality.

Income reduces bottom inequality and increases top inequality.

Wealth much more unequally distributed than income.

Particularly at the top.
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Income distribution
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Who are the income rich

Significant income from capital and business.

Have high wealth.

Significant shares of business and financial wealth.

Mostly college educated.

Mostly married.
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Who are the income poor

Mostly labor income and transfers.

Have very little wealth.

Mostly housing wealth and some financial wealth.

Significant uncolletarized debt.

Few college educated.

Large number of unmarried and single households with children.
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Inequality in Aiyagari Economy

Data Model
Income 90/50 3.33 3.11
Income 50/30 1.64 1.65
Wealth 99/50 96.81 13.21
Wealth 90/50 11.56 7.05
Wealth 50/30 5.5 3.08

Consider “extreme” calibration, all income inequality because
persistent shocks.

Model implies substantial wealth inequality in excess of income
inequality!

Not enough rich households compared to data.

Not enough poor households compared to data.
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Cagetti and De Nardi (2006)
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Entrepreneurship and Wealth Distribution

Motivating facts:

1. Wealth distribution has fat right tail.
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Entrepreneurship and Wealth Distribution

Motivating facts:

2. Entrepreneurs are few, and hold a big portion of aggregate wealth in
the US.
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Entrepreneurship and Wealth Distribution

Motivating facts:

3. Most rich people are entrepreneurs.
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Entrepreneurship and Wealth Distribution

Motivating facts:

4. Entrepreneurs are much richer than nonentrepreneurs.
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Idea

Wealth allows to generate income because of financial constraints.
Questions:

How severe are the financial constraints in the US? Can they account
for the observed patterns (entry, exit, wealth distribution)?

How do financial constraints affect capital accumulation and wealth
inequality through entrepreneurial choices?

What do authors do?

Build a life-cycle model of occupational choice, with retirement and
bequests, to show that borrowing constraints decrease:

average firm size
number of entrepreneurs
capital accumulation
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Model

Life-cycle model with two phases of life, prob. of aging 1− πy if
young, prob. of dying if old 1− πo .

There is retirement, altruism and bequests.

Utility from consumption is CRRA: c1−σ

1−σ , discount factor β for future
consumption, η for utility of offspring.

Stochastic persistent ability: for entrepreneurship θ, for salaried work
y . Both!
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Model

Two types of firms

Entrepreneurial, operated by households: θkν

Non-entrepreneurial, corporate: AKαL1−α.
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Borrowing constraints

Endogenous borrowing constraints, due to imperfect enforceability:

- Entrepreneurs can shrink, become workers and enjoy a part of the
borrowed amount, but creditors seize their wealth.

So wealth acts as a collateral, and eases borrowing, hence
entrepreneurship.

Without imperfections, optimal capital only depends on ability. With
imperfections, also on wealth.

Hence, entrepreneurs have high implied returns on wealth.
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Households’ problem, young

V (a, y , θ) = max{Ve(a, y , θ),Vw (a, y , θ)}
where

Ve(a, y , θ) = max
c,k,a′

u(c) + βE [πyV (a′, y ′, θ′) + (1− πy )W (a′, θ′)|y , θ]

s.t.

c = θkν + (1− δ)k − (1 + r)(k − a)− a′

u(c) + βE [πyV (a′, y ′, θ′) + (1− πy )W (a′, θ′)|y , θ] ≥ Vw (fk, y , θ)

a′ ≥ 0, k ′ ≥ 0

Vw (a, y , θ) = max
c,a′

u(c) + βE [πyV (a′, y ′, θ′) + (1− πy )Wr (a
′)|y , θ]

s.t.

c = (1− τ)wy + (1 + r)a− a′

a′ ≥ 0
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Households’ problem, old

W (a, θ) = max{We(a, θ),Wr (a)}
where

We(a, θ) = max
c,k,a′

u(c) + β{πoE [W (a′, θ′)|y , θ] + (1− πo)ηE [V (a′, y ′, θ′)]}

s.t.

c = θkν + (1− δ)k − (1 + r)(k − a)− a′

u(c) + β{πoE [W (a′, θ′)|y , θ] + (1− πo)ηE [V (a′, y ′, θ′)]} ≥ Wr (fk)

a′ ≥ 0, k ′ ≥ 0

Wr (a) = max
c,a′

u(c) + β{πoE [Wr (a
′)|a] + (1− πo)ηE [V (a′, y ′, θ′)]}

s.t.

c = p + (1 + r)a− a′

a′ ≥ 0

Note: The ability of the offspring is drawn from unconditional dist.
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Equilibrium

A stationary equilibrium is risk-free interest rate r , wage w , tax τ ,
allocations c(a, y , θ, s), a(a, y , θ, s), occupational choices, investments
k(a, y , θ, s), and a constant dist. m∗(a, y , θ, s), s.t. given r , w and τ ,

Functions c , a and k solve the households’ problem.

Capital and labor markets clear:

- Total capital used in entrepreneurial and nonentrepreneurial sector
equals total wealth.

- Labor used by the nonentrepreneurial sector equals the measure of
workers.

w and r equal the marginal product of the corresponding factor of
production.

Government budget balances: τ adjusts given p.
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Calibration

Common approach to calibration: Pick as many parameters as
possible from literature or directly from data.

Important: Those from the literature shouldn’t be “very” sensitive to
model novelties.
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Calibration

θ: Simplify to [0, θ̄], hence one parameter.

Pθ: Simplify to 2× 2 matrix, hence two parameters.

We also have ν, β, f .

Six targets: capital-output ratio, fraction of entr., exit from entr.,
entry to entr., rel. net worth of entr., wealth Gini.
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Do borrowing constraints matter

Previous literature found that becoming an entrepreneur is not linked
to ones wealth at low wealth levels.

Simulate the model and estimate reduced-form relationship.

The model implies a very similar reduced form relationship.

Those with high ability will save to become an entrepreneur.

Giving the poor one additional dollar is unlikely to push him beyond
the entry threshold.
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Results

Wealth makes a high-ability individual become an entrepreneur.

Saving rate of high ability workers is high.

Felix Wellschmied (UC3M) Wealth Inequality 29 / 50



Model performance

Suppose you run an alternative exercise with uniformly-zero
entrepreneurial ability.

Entrepreneurship is an important channel for wealth concentration.
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Model performance

Caution I:

We are using the simplified version of the baseline for comparison.

This is not an impossibility result. One can still write a model to
generate the wealth patterns without entrepreneurship.

The take should be: In this framework, entrepreneurship helps.

The take should not be: You need entrepreneurship to match the
wealth concentration.

Caution II:

Notice that Gini is a target in the baseline, not in the
non-entrepreneurship alternative.
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Model performance

Overall wealth distribution is matched better with entrepreneurs.
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Model performance

Overall wealth distribution is matched better with entrepreneurs.
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Model performance

Entrepreneurial wealth distribution is matched well.
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Results

Compare f = 0.85 instead of f = 0.75 (baseline).

The more an entrepreneur can run away with, the more is the wealth
accumulation.

Higher wealth needed to start a project.

Fraction of entrepreneurs drops and so does wealth inequality.
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Results

Bequests increase total capital.

Bequests increase inequality, through further accumulation of wealth.
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Hubbard et al. (1995)
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Idea

For college educated households, savings look similar to canonical
model.

Large fraction of high-school dropouts save close to nothing.

Even close to retirement.

50% hold less than 1/2 yearly income.

Standard model: Wealth/income ratio is constant.
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Possibilities

High retirement replacement rates for low educated.

Different income and health expenditure profiles.

Lower income and health risk for low skilled.

Government programs.
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Model

Households maximize

Et

T∑
s=1

Ds

(1 + δ)s−t

C 1−γ
s − 1

1− γ

As = As−1(1 + r) + Es + TRs −Ms − Cs

As ≥ 0

TRs = max{0, (C̄ +Ms)− [As(1 + r) + Es ]}

When resources are low, the government pays consumption floor, C̄ , and
medical expenditure, Ms .
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The Effect of Government Transfers

The life-cycle interacts with transfers.

Uncertainty interacts with transfers.

To understand these mechanisms, let us consider simplified versions
of the model.
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2 Period Model, no Uncertainty

Assume E1 > C̄ and E2 < C̄ where E includes medical expenditure and E1

initial assets.

Ĉ = (E1 − C1)(1 + r) + E2

C2 = max{C̄ , Ĉ}

Differentiating yields:

∂C2

∂C1
=

{
0 if TR2 > 0

−(1 + r) otherwise
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2 Period Model, no Uncertainty

With earnings E ∗
1 , budget constrained is mnb∗E ∗

1 .

Choosing b∗ is preferred to a∗.

With earnings E ∗∗
1 , budget constrained is rsb∗∗E ∗∗

1 .

Choosing a∗∗ is preferred to b∗∗.

More income (wealth) may lead to less consumption.
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2 Period Model, with Uncertainty

Two income states realizing with equal probability: high, E2g , and low
E2b. Let Q2g be an indicator function that is one if the household chooses
to save so little that in the good state it will receive transfers:

maxC1

{
U(C1) +

1

2
U
(
(E1 − C1 + E2g )(1− Q2g ) + C̄Q2g

)
+

1

2
U
(
(E1 − C1 + E2b)(1− Q2b) + C̄Q2b

)
+ µ1(E1 − C1)

}
Differentiating yields

U ′(C1) =
1

2

[
U ′(C2g )(1− Q2g ) + U ′(C2b)(1− Q2b)

]
+ µ1.

Call the right-hand-side the opportunity costs of consumption today.

Felix Wellschmied (UC3M) Wealth Inequality 44 / 50



2 Period Model, with Uncertainty

Initially, more consumption today decreases consumption both in the
good and the bad state. At point d : Never welfare.

At C ∗: Savings lead to C̄ in the bad state. The opportunity costs
decrease as more consumption today only affects consumption
tomorrow in the good state.

Point e: Welfare in bad state but not in the good state.

C ∗∗: Savings lead to C̄ in good state. No incentives to save.

Point f : Welfare in all states. C1 = E1.
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Full Model: Calibration

Set γ = 3 and r = 0.03.

Mortality probabilities for females.

Estimate persistent earnings shocks in the data by skill.

Estimate persistent health shocks in the data by skill.

Consumption floor includes AFDC , food stamps, Section 8 housing,
and SSI . Leads to $7000.
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Result: No Risk

Let us start with a model without risk to understand the role of
differences in average life-cycle profiles.

Similar life-cycle profiles across education groups.

Hence, average earnings and expenditure differences do not matter.
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Result: Small Welfare State

Now we introduce risk to understand possible differences in the risk
processes across education groups.

Similar amount of low wealth households across education groups.

Particularly close to retirement we see little differences.
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Result: Full Model

Finally, let us introduce the welfare state.

College workers accumulate high savings.

Large fraction of high school dropouts with close to zero wealth.

Too high wealth holdings of 40-60 percentile.
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